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$K$ , \Sigma $K$ , $\Sigma_{K}^{0}$ $K$
. $\Sigma_{K}=\Sigma_{K^{\cup\Sigma_{K}}}^{\infty}0$ . $K_{v}$ $K$ , $v\in\Sigma_{K}^{0}$
, $\pi_{v}$ $v$ , $O_{v}$ v , $k_{v}=O_{v}/\pi_{v}O_{v}$ , $q_{v}$ $k_{v}$
, $p_{v}$ . $\int.a|_{v}.$ ’ $.a\in K,v\in\Sigma_{K}$
$|a|_{v}=$
. $C$ $a\in \mathrm{D}\mathrm{i}\mathrm{v}(C)$ , $a$ support $\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}(a)$ .
, $a,$ $a’$ , a\sim a’ . $x$
, $\overline{x}$ . $z\in \mathrm{C}^{f}$ $\mathrm{C}^{f}$ A , 2 $\mathrm{C}^{\mathrm{r}}/\Lambda$
.
, $K$ , $A=A_{K}$ $K$ .
$A$ symmetric ample divisor $D$ , $mD$ very ample $mD$
$\phi_{mD}$ , logarithmic height $h$ ,
$A$ height $h_{D}$ $h_{D}= \frac{1}{m}h\mathrm{o}\phi mD$ . , canonical height $\hat{h}.=\hat{h}_{D}$
$\hat{h}_{D}(z)=\lim_{narrow\infty}h_{D}(nz)/.n^{2}$ . $\hat{h}$ | .
$\hat{h}(P)\geqq 0$ ,
$\hat{h}(P)=0$ $\Leftrightarrow$ $P$ ,
$n\in \mathrm{Z}\text{ }\hat{h}(nP)=n^{2}\hat{h}(P)$ .
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1.1. $v$ -, $A.(\overline{K}.)\backslash D$
,
canonical local height $\hat{\lambda}_{v}$ ,
. . .: .$\cdot$:. $t\cdot$ .




Canonical local height $\phi$
. , $K=\mathrm{Q}$ , $P\in A(L)\backslash D$ , (global) canonical height local height
: .. .$\cdot$.. $\cdot$ . :.$\cdot$ . ...
$\hat{h}(P)=.\sum:v\in\Sigma L\frac{1}{[L_{v}\cdot \mathrm{Q}_{p_{v}}]}.\hat{\lambda}(vP)$
. S..Lang [7] .
1 , canonical height
. , canonical local height Tate
, canonical local height
Weierstrass equation ,
. :. . .
, 2 $C$ ( $\overline{\tau}-$
) , ,
N\’eron’s formula . .
, N\’eron’s local symbol .
$v\in\Sigma_{K}$ , $\mathrm{D}\mathrm{i}\mathrm{v}_{0}(C)_{/K}v$ $\mathrm{D}\mathrm{i}\mathrm{v}_{\mathrm{o}(c}$) $K_{v}$-rational subgroup ,
$z_{0}(o)_{/K_{v}}$ suPPort $K_{v}$-rational subgroup . :
1.2 ([6], p. 328). $a\in Z_{0}(C)/K_{v}$ $b\in \mathrm{D}\mathrm{i}\mathrm{v}\mathrm{o}(C)/K_{v}$
– $P^{airin}..a\langle a, b\rangle_{v}$ .
(i) $\langle a, b\rangle_{v}+(a,$ $c\rangle v=\langle a, b+C\rangle_{v}$
(ii) $b\in Z_{0}(C)_{/K_{v}}$ $\langle a, b\rangle_{v}=(b,$ $a\rangle_{v}$ .
(iii) $\langle a, \mathrm{d}\mathrm{i}\mathrm{V}(g)\rangle_{v}=\log|g(a)|_{v}$ .
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(iv) $b$ $x_{0}\in C(K_{v})\backslash \mathrm{s}\mathrm{u}\mathrm{P}\mathrm{p}(b)$ ,
$C(K_{v})\backslash \mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}(b)\ni xarrow\langle x-x_{0}, b\rangle_{v}\in \mathrm{R}$
.
, $\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}(a)\cap \mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}(b)\neq\emptyset$ .
$\langle a, b\rangle_{v}=\log|g[a]|v+\langle a, b’\rangle_{v}$ ,
, $b=b’+\mathrm{d}\mathrm{i}\mathrm{v}(g)$ $\mathrm{s}\mathrm{u}\mathrm{P}\mathrm{p}(a)\mathrm{n}\mathrm{s}\mathrm{u}\mathrm{P}\mathrm{P}(b’)=\emptyset$. , $f$ $x$
(modified value) $f[x]$ . $x$ tangent vector $\frac{\partial}{\partial t}$ ,
$x$ - $z$ $\frac{\partial z}{\partial l}=1$ , $f[x]:= \frac{f}{z^{m}}|_{z}=0$ . ,
$m$ $f$ $x$ . $a= \sum a_{x}x$ $f[a.]:= \prod f[x]^{a}x$
. N\’eron’s local pairing –
.
, (global) height pairing $\langle\overline{a}, \overline{b}\rangle$
$\langle\overline{a}, \overline{b}\rangle=\hat{h}(\overline{a}+\overline{b})-\hat{h}(\overline{a})-\hat{h}(\overline{b})$
N\’eron’s formula .
$\langle\overline{a}, \overline{b}\rangle=\sum_{v\in\Sigma K}\langle a, b\rangle_{v}$
.
$\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}(a)\cap \mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}(b)\neq\emptyset$ well-defined
N\’eron’s formula . [6] [9] .
N\’eron’s local paring . - :
N\’eron’s local pairing Green
, canonical local height ,
canonical local height $\circ$ canonical
local height N\’eron’s local paring ,
$\langle(P)-(o), (P)-(O)\rangle_{v}=2(\lambda v(\overline{z}_{P})+\frac{1}{12}\log|\Delta(\Lambda)|)$,
. , .
, $E$ : $y^{2}=4x^{3}-g_{2}x-g_{3}$ , canonical local height $\lambda_{v}(z)=$
$-\log|k(z)|$ ( $k$ Klein ) , N\’eron’s local pairing –
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$O$ $\frac{y}{2x^{2}}$ ’ $P$ translation . 2
(cf. \S 3).
canonical local height Silverman – Tate
(cf. \S 4.1) ,
parameter , $L(3)$ $\mathrm{P}^{8}$
(cf. \S 4.2). hyperelliptic $\mathfrak{p}$ .




. $\infty$ . $B=\{B_{1}, B_{2}, B_{3}, B_{4}, B_{5}\}$
$B_{i}=(\beta_{*}., 0),$ $(i=1, . :. , 5)$ . $B\cup\{\infty\}$ . $P=(x, y)$ ,
Hyperelliptic involution $P^{\iota}=(x, -y)$ .
$C_{\ovalbox{\tt\small REJECT}}$ $H_{1}(C, \mathrm{Z})$ \mbox{\boldmath $\gamma$}1, $\gamma_{2},\gamma_{1}’’,$$\gamma_{2}$ \mbox{\boldmath $\gamma$}1 $\gamma_{2}=\gamma_{1\gamma_{2}}’’.=0$,
$\gamma$. $\cdot\gamma_{j}’=\delta_{ij}$ (Kronecker.’s $\delta$) , , 1 $\mu_{1}=\frac{dx}{2y}$ ,
$\mu_{2}=\frac{xdx}{2y}$ , $\mu=$ . (period)
$\omega_{ij}=\int_{\gamma_{j}}\mu_{i}$ , $\omega_{j}’.\cdot=\int_{\gamma_{j}’}\mu i$ , $(i,j=1,2)$ .
. , $\tau=\omega^{-1}\omega’$ 2 Siegel $\mathfrak{h}_{2}$
. period lattice A A $=\omega \mathrm{Z}^{2}\oplus\omega’\mathrm{Z}^{2}$ $J=\mathrm{C}^{2}/\Lambda$ $C$
( ) .
$u^{P,P_{\mathrm{O}}}= \int_{P_{\mathrm{O}}}^{P}\mu\in \mathrm{C}^{2}$ $u^{P}=u^{P,\infty}$ mod A .
$b= \sum_{P}m_{P}P$ ’ $\ovalbox{\tt\small REJECT} m_{P}u^{P}$ $z_{b}$ .
, $C$ ( ) $J$ $J=\mathrm{J}\mathrm{a}\mathrm{c}(o)=\mathrm{P}\mathrm{i}\mathrm{C}^{0}(C)$
. $J$ $\overline{P_{1}+P_{2}-2\infty}(P_{1}\neq\infty, P_{2}\neq\infty, P_{1}\neq P_{2}^{\iota})$ $\overline{P-\infty}$
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– , $\overline{\tau}-$ $$ . $\mathrm{D}\mathrm{i}\mathrm{v}^{0}(C)\ni a\vdash*\tilde{z}_{a}$
Pic (o $C$) $\simeq \mathrm{c}2/\Lambda$ .
2 $(_{1},$ $(_{2}$
$(_{1}=. \frac{(3_{X^{3}+}2a_{1}x+a2X)2d_{X}}{2y}$ , $(_{2}= \frac{x^{2}dx}{2y}$ ,
, $\eta=(\eta_{ij}),$ $\eta’=(\eta_{j}’.\cdot)$
$\eta_{ij}=\int_{\gamma \mathrm{j}}(_{i},$ $\eta_{ij}’=\int_{\gamma_{j}’}(_{i},$ $(i,j=1,2)$
. $\mathrm{R}$- $\overline{\eta}:\mathrm{C}^{2}arrow \mathrm{C}^{2}$






$\theta$ Riemann $\overline{\tau}-$ , $\mathrm{C}^{2}$ $\sigma$ .
2.1. $u\in \mathrm{C}^{2}$ ,
$\sigma(u):=\exp(-\frac{1}{2}{}^{t}u\eta\omega-1u)\theta[\delta](\omega^{-1}u)$ .
, $\delta$ theta characteristic $\delta=,$ $\delta’=,$ $\delta’’=$ . $\sigma$ $\Theta$
$\mathrm{C}^{2}$ 1 .
2.2. $i,j,$
$\ldots,$ $k=1,2$ $u\in \mathrm{C}^{2}$ ,
$\zeta_{i}(u):=\frac{\partial}{\partial u_{i}}\log\sigma(u)$ , $\mathrm{x}\sigma^{\backslash }$ $\mathfrak{p}_{ij..k}(u):=-\frac{\partial}{\partial u_{i}}\frac{\partial}{\partial u_{j}}\cdots\frac{\partial}{\partial u_{k}}\sigma(u)$
, , $\mathfrak{p}(u)=\mathfrak{p}11(u)\mathfrak{p}_{2}2(u)-\mathfrak{p}^{2}12(u)$ . , $u,$ $v\in \mathrm{C}^{2}$ ,
$q(u,v)=-C^{2} \frac{\sigma(u+v)\sigma(u-v)}{\sigma^{2}(u)\sigma^{2}(v)}$
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., $u,$ $v\in \mathrm{C}^{2}$ , ([1], P. 100).
$q(u, v)=\mathfrak{p}_{11}(u)-\mathfrak{p}11(v)+\mathfrak{p}12(u)\mathfrak{p}22(v)-\mathfrak{p}12(v)\mathfrak{p}_{22}(u)$ ,
$-c^{3} \frac{\sigma(2u)}{\sigma^{4}(u)}=\mathfrak{p}_{111}(u)-\mathfrak{p}12(u)\mathfrak{p}122(u)+\mathfrak{p}_{22}(u)\mathfrak{p}112(u)$ .
, $P_{1}(X_{1,y_{1}}),$ $P_{2}(x_{2,y_{2})}$ , $\mathfrak{p}_{ij\ldots k}(u\ovalbox{\tt\small REJECT}_{1}+u^{P_{2}})$ , $x_{i},$ $y_{i}$
. $\mathfrak{p}_{11},$ $\mathfrak{p}12,$ $\mathfrak{p}_{2}2,$ $\mathfrak{p}111,$ $\mathfrak{p}112,$ $\mathfrak{p}122,$ $\mathfrak{p}222$ , $\mathfrak{p}$ $L(3\Theta)$
, $L(3)$ . , $\mathfrak{p}_{ij},\mathfrak{p}_{ijk}$
$f1,$ $\cdots f1_{4}$ (cf. [5]) $\mathrm{P}^{8}$ $J$ ( $f_{2},$ $\ldots,$ $f_{8}$).
, , $q(u,v)$ .
[5], [15] .
3.
$\emptyset=-C^{3}\frac{\sigma(2u)}{\sigma^{4}(u)}$ $\Psi_{2}^{*}=4+\mathrm{D}\mathrm{i}\mathrm{v}(\phi)$ . $\phi$ , $J$
canonical local height $\hat{\lambda}_{v}$ . (cf. 1.1)
Main Theorem. $P_{i}(x_{i}, y_{i})\in C(K),$ $(i=1,2)$ , $b=P_{1}-P_{2}$ . ,
$\overline{b}\not\in\Theta$ . , 2 $y_{i} \frac{\partial}{\partial x}=f’(x_{i})\frac{\partial}{\partial y}$ .
, $P_{i}$ – , $\frac{x-x_{i}}{2y_{i}}$ ( $P_{\dot{*}}\not\in B$ )’ $\frac{y-y_{i}}{f’(X_{i})}$ ( $P_{\dot{*}}\in B$ )
, , $v$ ,
$\langle b, b\rangle_{v}=2\hat{\lambda}_{v}(\tilde{z}_{b})$
.
, $b\in Z_{0}(C)_{K}$ , $b’\sim b,$ $\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}(b)\cap \mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}(b’)=\emptyset$
$b’\in \mathrm{D}\mathrm{i}_{\mathrm{V}}\mathrm{o}(c)K$ $b’=P_{5}+P_{6}-P_{3^{-P_{4}}}$ ,
.
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$-\prime \mathrm{T}\backslash \tau_{\neg}3.1$ . $b=P_{1}-P_{2}\in Z_{0}(C)K_{\text{ }},$ $b’—_{P}5+P_{6}-P_{3}-P_{4}\in \mathrm{D}\mathrm{i}\mathrm{v}_{0}(c)K_{v}$
, $u^{i}=u^{P_{*}}$ . ,
$\langle b, b\rangle_{v}=\langle b, b’\rangle_{v}+\log|q(u1-u^{2}, u+3u4-u^{2})|_{v}$ .
, $\langle b, b’\rangle_{v}$ $v$ Tate
, $\langle\overline{b}, \overline{b}\rangle=\langle\overline{b},\overline{b’}\rangle$ , $\overline{b}$ canonical height .
.
2 “Klein” N\’eron’s local pairing
. (cf. [15]).
4. TATE
4.1. . , canonical local height
Tate( ) . [2] .




$\phi$ . , $D_{i}\in \mathrm{D}\mathrm{i}\mathrm{v}(V)\otimes \mathrm{R}$ $\mathrm{s}\mathrm{u}\mathrm{P}\mathrm{p}(D_{i})=\emptyset$ ,
$D_{i}\sim\Theta$ , $t_{1},$ $\ldots,$ $t_{\mathrm{r}’ i}t\in K(V)\otimes \mathrm{R}$
$\mathrm{d}\mathrm{i}\mathrm{v}(t_{i})=\Theta-D\phi\cdot t\alpha$:
. $i=1,$ $\ldots,$
$r\text{ _{}\dot{\text{ }}}$ , $w_{i},$ $z_{i}$ $w_{i}= \phi\cdot t_{i’ i}^{\alpha}z=\frac{i}{t_{i}\mathrm{o}\Psi}$, , $i,j=1,$ $\ldots,$ $r$
, $s_{ij}= \frac{z_{j}w_{i}}{w_{j}}$ . . , $D$ , $\lambda_{D}$
[2], pp. 191-192 ( $D$ $V$
). , .
4.1 ([2]). $P\in V(\overline{K_{v}})\backslash \mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}(\Theta)$ , $i_{0j}i_{1},$ $\ldots,$ $i_{n}$ ,
...,
$\lambda_{8}\mathrm{u}_{\mathrm{P}\mathrm{P}\mathrm{t}}D:_{n})(\Psi^{n}P)=\min\lambda\epsilon \mathrm{u}\mathrm{p}\mathrm{P}(D_{i})(1\leq i\leq\Gamma\Psi nP)$ .
. $i$ .
$c_{n}$
$c_{n}=-v(S_{in:\mathfrak{n}}+1(\Psi nP))$ , $n=0,1,2,$ $\ldots$ ,
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, $n,$ $P$ ,
$\hat{\lambda}_{}(P)=v(t_{i_{\text{ }}}(P))+\sum_{n=0}^{N-1}\alpha-n-1C_{n}+o(\alpha^{-N})$
. , $O(\alpha^{-N})$ $P$ $N$ .
42. . , Tate $t_{i},$ $D$. .
, $V=J,$ $$ $\overline{\tau}-$ , $\Psi=\Psi_{2}$ : 2 . $\alpha=4$ .
$P\in J$ $T_{P}$ $T_{P}$ : $Jarrow J,$ $D\vdash*D+P$ .
4.2. $D_{1}=T_{\frac{*}{B_{1}}}\Theta,$ $D_{2}=T_{\frac{*}{B_{2}}}\Theta,$ $D_{3}=T \frac{*}{B_{13}}$ , $D_{:}$ , $\cap D_{*}$. $=\emptyset$ .
.
$D_{i}$ 2$D_{i}\sim 2$ , $t_{i}$ , .
4.3.
$t_{1}=( \frac{1}{\mathfrak{p}_{12}+\beta 1\mathfrak{p}_{2}2^{-}\beta_{1}^{2}})^{1/2}$ ,
(4.1) $t_{2}=( \frac{1}{\mathfrak{p}_{12}+\beta_{2}\mathfrak{p}_{2}2-\beta_{2}^{2}})^{1/2}$ ,
$t_{3}=( \frac{1}{\mathfrak{p}_{11}+(\beta_{1}+\beta_{3})\mathfrak{p}12+\beta_{1}\beta 3\mathfrak{p}22+A_{13}})^{1/2}$,
,
$A_{13}=(\beta_{1}+\beta_{3})(\beta^{2}1+\beta 1\beta 3+\beta_{3}^{2})+a_{1}(\beta 1+\beta 3)^{2}+a_{2}(\beta 1+\beta s)+a3$ .
$u\in \mathrm{C}^{2},\tilde{u}\in J$ , $\tilde{u}$ $$ ’ ) \mbox{\boldmath $\lambda$}
$\lambda_{\ominus}(\tilde{u})=\max(\log|\mathfrak{p}_{j}.(u)|,\log|\mathfrak{p}_{ijk}(u)|,\log|\mathfrak{p}(u)|)$





5.1. $\mathrm{B}\mathrm{i}\mathrm{r}\mathrm{c}\mathrm{h}- \mathrm{s}\mathrm{w}\mathrm{i}\mathrm{n}\mathrm{n}\mathrm{e}\mathrm{r}\mathrm{t}\mathrm{o}\mathrm{n}- \mathrm{D}$.yer Conjecture. $A$ $\mathrm{Q}$
, $A’$ , $V_{\infty}$ real periods $\mathrm{V}\mathrm{o}\mathrm{l}(A(\mathrm{R}))$ volume, $S$
bad prime , $V_{S}$
$\mathrm{V}\mathrm{o}\mathrm{l}(p\prod_{\in S}A(\mathrm{Q}p))$
, $A$ Tate-Shafarevich , $A(\mathrm{Q})_{\iota \mathit{0}}fS$
Mordell-Weil torsion part, $r$ Mordell-Weil rank . Birch-Swinnerton-
Dyer ( BSD) , $r$ Hasse-Weil zeta $L(s, A)$ $s=1$
order $r’$ . $r’$ analytic rank . , $\alpha:$ ,
$1\leq i\leq r$ $A(\mathrm{Q})\otimes \mathrm{Q}$ , $R=\det(\langle\alpha:, \alpha_{j}))_{1}\leq*\cdot,j\leq f$ ($A$ regulator
). BSD .
[14], p. 51, Conjecture 2.8.2:
$\lim_{sarrow 1}(s-1)^{-\mathrm{r}}L(_{S}, A)=\frac{RV_{\infty}Vs\#\mathrm{I}\mathrm{I}\mathrm{I}}{\neq A(\mathrm{Q})_{to}rs\# A(\mathrm{Q})lo\Gamma s},$ .
5.2. .
Example 5.1. $N=23$ , $X_{0}(N)$ level $N$ modular curve . $X_{0}(N)$
.
$y^{2}=f(x)=x^{6}-14x^{5}+57x^{4}-106X^{3}+90_{X^{2}}-16$x–19.
$\chi$ 2 $\mathrm{Q}(\sqrt{-7})$ , $C=X_{0}(N)x$ $\chi$ $X_{0}(N)$ twist
,
$-7y^{2}=f(_{X)0}=X^{65}-14X+57_{X}4-106X^{\mathrm{s}}+9X^{2}-16x-19$ ,
. $J=\mathrm{J}\mathrm{a}\mathrm{c}(C)$ . $A=J$ BSD ’up to
rational’ . ,
$\mathrm{B}\mathrm{S}\mathrm{D}$ (weak version):
$\lim_{sarrow 1}(_{S}-1)^{-}\mathrm{r}L(S, A)\# A(\mathrm{Q})_{to}fs\# A’(\mathrm{Q})_{ts}ot$
(5.1) $\overline{RV_{\infty}V_{S}}\in \mathrm{Q}$ .
$S_{2}(N)$ weight 2 $\text{ }\mathrm{r}_{0}(N)$ cusp forms . $S_{2}(23)$ 2
$g\in S_{2}(23)\not\in$ eigen cusp forms $\text{ }-\supset \text{ }g(q)=a_{1}+a_{2}q+\cdots$ , $a_{1}=1,$ $a_{2}= \frac{-1+\sqrt{5}}{2}$
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Fourier (cf. [4]). $a_{n}$
$K=\mathrm{Q}(\sqrt{5})$ , $\sigma$ $\mathrm{G}\mathrm{a}1(K/\mathrm{Q})$ , $g,$ $g^{\sigma}-$ $S_{2}(23)$
.
$g_{\chi} \text{ }\sum xn\geq 1(n)a_{n}qn,$ . cusp form $g_{\chi}\in S_{2}(23\cdot 7^{2}.\cdot)$ .
, $L(s, J)=L(S, gx)L(S,-\sigma g_{\chi})$ . $-1$ , $L(s, g_{\chi})$
$L(s, g_{x}^{\sigma})$ analytic $\mathrm{r}\mathrm{a}\mathrm{n}\mathrm{k}/2$ . $L’(1,g_{x}),$ $L/(1, g^{\sigma}x)$






, $J$ Mordell-Weil rank 2 . Mordell-Weil rank 2
. - , $C$ 4 Q-rational point $P_{1}(1,1),$ $P_{2}(3,5),$ $P_{1}^{\iota},$ $P_{2}^{\iota}$
. , $b_{1}=P_{1}-P_{2},$ $b_{2}=P_{1}-P_{2}\iota,$ $b_{3}=P_{1}-P_{1}^{\iota}$ , $b_{i}\in Z_{0}(C)_{\mathrm{Q}}$
. $\alpha_{i}=\overline{b_{i}}\in J(\mathrm{Q}),$ $(i=1,2,3)$ $\alpha_{3}=\alpha_{1}+\alpha_{2}$
. , $R’:=\det((\alpha:, \alpha_{j}\rangle_{1\leq:,j\leq 2})$ $0$ , $\alpha_{1},$ $\alpha_{2}$ , $R’$
regurator $R$ – .
, canonical local height .
$f(x)=(x^{3}-3X^{2}+2x+1)$ ($x^{3}-11_{X^{2}}+22$ x–19)
, $x^{3}-3X^{2}+2x+1$ – $x_{0}$ $\mathrm{Q}(x_{0})-$
$(x, y) \vdasharrow(\frac{f’(x_{0})}{x-x_{0}’}\frac{f’(_{X_{0}})^{2}y}{(x-x\mathrm{o})^{3}})$ ,









, $C$ $P_{1},$ $P_{2}$ 2 $P_{3}(5 -\sqrt{13},10-3\sqrt{13})$ , $P_{4}(5+\sqrt{13},10+3\sqrt{13})$




$K(.C)^{\text{ }}.\text{ ^{ }}$ .
, $(j=5, \ldots, 10)$
$P_{5}=(3\sqrt{-1},2+21\sqrt{-1})$ ,
$P_{6}=(-3\sqrt{-1},2-21-\cap 1$ ,
$P_{7}=( \frac{1015+3\sqrt 32009}{256},$ $\frac{-70569557-419001\sqrt{32009}}{4194304})$ ,
$P_{8}=( \frac{1015-3\sqrt{32009}}{256},$ $\frac{-70569557+419001\sqrt{32009}}{4194304})$ ,
$P_{9}=(. \frac{437+\sqrt{147206}}{107},$ $\frac{27721445+67635\sqrt{147206}}{1225043})$ ,
$P_{10}= \mathrm{r}\frac{437-\sqrt{147206}}{107},$ $\frac{27721445-67635\sqrt{147206}}{1225043})$ .
$P_{1},$ $P_{2}$ . , ( ) N\’eron’s local paring








N\’eron’s local paring . $p=2$ , (5.1)
$y=(x^{3}.+X^{2}+1)+2\mathrm{Y}$ .
$(b_{1}, b_{1}’)_{2}=-\log 2$ , $\langle b2, b’\rangle 22=0$ , $\langle b_{3}, b’\rangle_{2}3=-\log 2$
. , $p=7,$ $p=23$ fiber .
$p=7$ $p=23$
$C_{i}$ $C_{6}(p=7)$ $C_{3},$ $C_{4}(p=23)$ $(-3)$-curve , $(-2)$-curve
. $p=7,23$ N\’eron’s local pairing .
$(b_{1},$ $b_{1}’\rangle_{7}=(b_{2},$ $b_{2}’\rangle_{7}=\langle b_{3,3}b^{\mathit{1}}\rangle_{7}=0$
$\langle b_{1}, b’\rangle_{2}13-\frac{6}{11}\log 2=.3$, $(b_{2},$ $b_{2}’\rangle_{23}=0,$ $(b_{3}, b_{3}’)_{23}=- \frac{6}{11}\log 23$ .
,
$\sum_{v\in\Sigma_{\mathrm{Q}}^{\mathrm{O}}}\langle b_{1}, b’1\rangle_{v}=-\log 2+3\log 3-\frac{6}{11}$ log23,
$.v \in\Sigma^{\mathrm{O}}\sum_{\mathrm{Q}}\langle b_{2}, b’\rangle_{v}2-3=\log 3+\log 887$
,
$\sum\langle b3, b^{l}\rangle 3v\mathrm{g}3+\log 17=-\log 2+\mathrm{l}\mathrm{o}9-\frac{6}{11}\log 23$.
$v\in\Sigma_{\mathrm{Q}}^{\mathrm{O}}$












real period M-symbol$([31)$ . (
) $X_{0}(23)$ imaginary period ( 7 )
. ( $V_{\infty}’$ ).
$V_{\infty}’=10.2506719848116009699526519174413057653616$
5631926561357938968846741216424637142414....
, $V_{S}=11\cdot 16$ , #J(Q)t’’ $=1$ . ,
.
$T:=’ \frac{\frac{1}{2}L’(g\chi 1)L’(g_{\chi},1\sigma)\# J(\mathrm{Q})t_{ofs}2}{R’V_{\infty}’V_{S}}$ ,
,
392 $\cdot T=0.9999999999\cdots$ (’9’ 50 ).
, $T= \frac{1}{392}$ , (5.1) .
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